Transcript profiling of the ruminant liver indicates a unique program of transcriptional regulation of ketogenic enzymes during food restriction.
Ruminants absorb little glucose and rely on hepatic gluconeogenesis and ketogenesis in the fed state to convert short-chain fatty acids produced during digestion into glucose and ketone bodies, respectively. In contrast to the non-ruminant response, fluxes through gluconeogenic and ketogenic pathways decrease during food restriction. Transcriptional regulation responsible for these unique food restriction responses has not been established. To determine the hepatic transcriptional response of ruminants to an acute drop in dietary nutrient supply, 102 yearling heifers were assigned to either ad libitum feeding or 24 h of food withdrawal in a randomized block design. Liver biopsies were obtained for microarray and quantitative real-time PCR analyses of gene expression. Plasma concentrations of non-esterified fatty acids were higher in food restricted heifers, while levels of β-hydroxybutyrate, triacylglycerol, and glucose were decreased. Despite a decline in substrate supply and a lower hepatic production of glucose, expression of the key gluconeogenic enzymes pyruvate carboxylase, phosphoenolpyruvate carboxykinase and fructose-1,6-bisphosphatase was upregulated as in non-ruminants. Downregulation of cholesterolgenic genes and upregulation of fatty acid oxidative genes were consistent with SREBP-2 and PPARα control, respectively. Ketogenesis from short-chain fatty acids was downregulated, contrary to the non-ruminant response to food restriction. Short-chain fatty acids may exert transcriptional control in the ruminant liver similar to that demonstrated in the large intestine of non-ruminants.